
DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Services 

r._‘ c- ** . ,. ./. Food and Drug Administration 
_I Roclcville, MD 20857 ‘X. 

June 1,2004 

Stephen A. Campbell, Esq. 
Senior VP, Regulatory Affairs 
Amphastar Pharmaceuticals, Inc. 
11570 Qh Street 
Ranch0 Cucamonga, CA 91730 

Dear Mr. Campbell: 

This is in response to your letter dated May 13,2004, to Lester M. Crawford, Acting 
Commissioner, Food and Drug Administration (FDA), requesting that the citizen petition filed 
by Aventis Pharmaceuticals (Docket No. 03P-0064KPl) concerning Lovenox (enoxaparin 
sodium injection) be denied and that Amphastar’s abbreviated new drug application (ANDA 76- 
684) be expedited for approval. Your letter was forwarded to my office in the Center for Drug 
Evaluation and Research (CDER) for response. 

Thank you for writing. As I am sure you know, citizen petitions are the way that industry, 
consumer groups, and individuals can influence FDA to make a change in a regulation or to take 
other action. A petition requests the FDA Commissioner to establish, amend, or revoke a 
regulation or order, or to take or not to take any other form ,of administrative action, under the 
laws administered by FDA. Citizen petitions are placed in a public docket, allowing for public 
review and comment. CDER is then required by law to evaluate and respond to the petition. 

I have taken the liberty of forwarding your letter (with enclosures) to Dockets Management so 
that it can be recorded and considered as a comment to Aventis Pharmaceuticals’ citizen petition. 
Citizen petitions with all recorded comments are available on our Dockets Management web 
page at http://www.fda.gov/ohrms/dockets/default.htm. 

. . 
Again thank you for writing. PIease do not hesitate to contact me if I can provide further 
assistance. 

Division. of Drug Information (HFD-240) 
Office of Training and Communications 
Center for Drug Evaluation and Research 
Food and Drug Administration 
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AMPHASTAR-!MS 

May 13,2004. 

Acting Commissioner 
Lester M . Crawford, D.V.M., Ph.D. 
Food and Drug Administration 
Department of Health and Human Services 
5600 Fishers Lane, HF-1 
Rockville, M ,aryland 20857 

RE: Docket No. 03P-0064/CPl- Enoxaparin Sodium Injection. 
Amphastar ANDA 76-684 for Enoxaparin Sodium Inject&m. 

Dear Dr. Crawford: 

On February 19, 2003, Aventis Pharmaceuticals (“Aventis”) filed a Citizen Petition (Docket No. 
03P-0064KPl) requesting that the FDA “refrain from approving any ANDA citing Lovenox as 
the reference listed drug unless the manufacturing process used to create the generic product is 
determined to be equivalent to Aventis’ manufacturing process for Enoxaparin, or the application 
is supported by proof of equivalent safety and effectiveness demonstrated through clinical trials.” 
On February 12,2004, Aventis, through counsel, filed a supplement to its Citizen Petition. 

In its lengthy document, Aventis emphasized that its manufacturing process is stringent and 
unique. The structure of the low molecular weight heparins, Enoxaparin, is “highly sensitive” 
to “Aventis’process. ” Aventis stated in the Citizen Petition: 

Aventis ’ manufacturing process creates a highly complex collection of 
macromolecules with a chemical structure that is unique among currently approved 
LMWl%s. This structure is marked by distinct polysaccharide sequences and 
structural mod@ations (or “jingerprints”j that are highly sensitive to Aventis’ 
process. 

However, when Amphastar visited the FDA website on Label and Approval History of Lovenox 
(brand name for Enoxaparin), Appendix 1, we learned the foIlowing: 

Between March 1996 and April 2004, the record showed that Aventis had filed: 

0 “Control Supplement” seven (7) times’, 
e “Manufacturing Change or Addition” nine (9) times*, and 

‘Approval of Control Supplement #Ol 1 (2124198); #022 (7121199); #024 (7/22/99); #026 (9114199); 
#027 (10/05/99); #039 (1 O/24/00); #044 (1 l/30/01). 

* Approval of Manufacturing Change or Addition #004 (3/l 5/96); #0 12 (1 O/23/96); #0 13 (5/16/97); 
#023 (1 l/08/99); #032 (l/27/00); #038 (6/20/00); #041 (12/14/00); 
#042 (7/05/01); #043 (l/23/03). ------1_----_.-.- .____.- ----___ ___- 

(600) 423-4136 * www.amphastar corn 



l “Formulation Revision” one (1) time3. 

The total changes amount to seventeen (17) times in eight (8) years (1996-2004). In other words, 
the available data shows Aventis made a critical change for CMC (Chemistry, Manufacturing 
and Control), on average, once every six (6) months! Obviously, the “Aventis’process” is not 
uniquely defined and should not be considered “highly sensitive.” 

This is just another example of brand-name companies using endless delay tactics in order to 
keep their drug “Evergreen.” Aventis is wasting the taxpayers’ money and the court’s time with 
these types of delay tactics. 

European Phamacopeia has published the specification of Enoxaparin Sodium as an Active 
Pharmaceutical Ingredient (API) for many years. 

In March 2003, Amphastar submitted an ANDA (Abbreviated New Drug Application) 76-684 
with the FDA for Enoxaparin. The FDA accepted the filing as the first Paragraph IV Patent 
Challenge to Lovenox. The API for Enoxaparin Sodium utilized for Amphastar’s ANDA 76-684 
meets all of the specifications for Enoxaparin Sodium according to European Pharmacopeia 
(01/2002:109’7) as given in Appendix 2. Recently, Arnphastar answered all of the FDA’s 
questions in detail and responded to the FDA ANDA package reviewer. Amphastar’s response 
to the FDA be:came an amendment that included: 

* Equivalence comparison of physical properties and chemical properties 
0 Equivalence comparison of mo lecular weight, average and distribution 
0 Equivalence comparison of biochemical activity, anti-factors Xa, IIa and their ratio 
0 Characterization of Enoxaparin Sodium by UV spectrum, IR spectrum, proton NMR 

spectrum, Cl3 NMR spectrum, HPCL-SAX chromatogram, and HPCL-SEC 
ch.romatogram 

0 Examination of the disaccharide building blocks 
e Direct analysis of some of the sequences of saccharide contained in the ma jor 

oligosaccharides found in Enoxaparin Sodium. 
e in vivo profile studies comparing the Anti-Xa and Anti-IIa 

These studies (Appendix 3) indicate that Amphastar’s Enoxaparin Sodium is equivalent to 
Aventis’ Lovenox. 

In response to the Paragraph IV notification that it received from Amphastar, Aventis filed a 
frivolous lawsuit against Amphastar for patent infringement (patent #5,389,618) in August 2003. 
Their intent is, to delay a generic release for 8 years or until at least 2012 (the expiration date of 
the above-patent). Today, the U.S. market for Lovenox is $1.2 billion. When the generic versions 
are available, the price of this drug will be reduced to l/5 to I /3 of the current price of Lovenox. 
If Aventis unfairly blocks the approval of generic Lovenox, it will cost the U.S. consumers $6.4 
billion to $7.7 billion in the next eight (8) years. 

3 Approval of Formulation Revision #030 action date 6/02/00 



Therefore, for the reasons cited above, it is respectfully requested that Citizen Petition 2003P- 
0064-CPl be denied and that Amphastar’s ANDA 76-684 submittal for Enoxaparin be 
expedited. 

Respectfully, 

Stephen A. Campbell, Esq 
Senior VP, Regulatory Affairs 

cc: Steven Golson, M.D., M.P.H. 
Acting Director, Office of Center for Drug Evaluation and Research 
Ms. Helen Winkle, Director of the Office of Pharmaceutical Science 
Gary Buehler R. Ph., Director of the Office of Generic Drugs 
Jan P. We:ir, Esq., Stradling Yocca Carlson & Rauth 



Drugs@FDA 

FAQ 1 Instructions 1 Glossary 1 Contact Us 1 CDER Home 

Label and Approval History 
Drug Name(s) LOVENOX (Brand Name Drug) 

FDA Application No. (NDA) 020164 

Active ingredient(s) ENOXAPARlN SODIUM 

Company AVENTIS 

Label Information 

~bat ~~for~~t~~~ does a iabe include2 
Note: Not all labefs are available in electronic furmat from FDA. 

Viewjhe label apprqved on. 1 l/l 7/2000 & 

l To see if other previously-approved labels are available on this site, go to the “Approval 
History” section of this page. Older labels are for historical information only and should 
not be used for clinical twwoses. 

ht tp://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseac tion=Search.Label-ApprovalHis... 05/14/2004 

Approval History 

Note: Not all reviews are available in electronic format from FDA. 

Page 1 of 5 

Appendix - 3 
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Older labels are for historical information only, and should not be used for clinical purposes. 
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08JO3J2000 020 

06J2012000 038 

Efficacy Supplement with Clinical Data Letter $$ 
to support 

__- 

~anu~cturing Change or Addition 

Label is not available 
on this site. 
This supplement type does 

M/27/2000 032 
on this site. 

manufacturing Change or Addition This supplement type does 

Ion this site 

IQJ28J1999 1028 I Labeling Revision 

not us&ily require hew labeling. 

2J31Jl998 015 New or Modified Indication 

on this site. 



Drugs@FDA Yage 4 ot 3 

New or Modified indication 

New or Modified Indication 

>DF files, marked with an icon &, require the free Adobe Acrobat Reader. 

l There are no Therapeutic Equivalents 

Back to Top 1 Back to Previous Page 1 Start Over 

Disclaimer 

http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.Label_ApprovalHistory 5/14/2004 
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Comparison of API between Amphastar Enoxaparin and Lovenox @  per Specifications of European Pharmacopoeia 

Amphastar 

E0100202 

Almost White 
Powder 

Lovenox@ 

1481 

Aln1ost white 
Powder 

EP SPECIFICATION TEST 
1446 15021 

Ahi1ost rvhitc 
Powder 

E0101402 

Almost White 
Powder 

E0093002 

Almost Whiie 
Powder 

White or Almost White 
Powder 

Ahnost Whtite 
Powder Appearance 

Appearance of Solution: 
Clarity 
Degree of Coloration 
Identification: 
A. i3C NMR 
B. Anti-Xa/Anti-IIa 
C. Molecular Weight (MW 

MW (average) 
MW<2000 
2OOO<MW<8000 

D. Reaction of Sodium 

Pass 
Pass 

Pass 
Pass 

Pass 
pass 

Pass 
pass 

Pass 
pass 

Pass 
Pass 

To pass test 
To pass test 

Conform to std 
4.0 

Conform to std 
4.3 

Conform to std 
4.0 

Conform to std 
3.8 

Conform to std 
3.8 

Conform to Standard 
3.3-5.3 

Conform to std 
4.1 

4876 
14.9 
73.0 
Pass 

4408 
16.6 
73.2 
Pass 

4463 
16.6 
72.6 
Pass 

4595 
16.0 
72.3 
Pass 

4837 
13.7 
73.7 
Pass 

4723 
14.3 
73.7 
Pass 

3500-5500 
12.0-20.0% 
68.0-&X.0% 
To pass test 

14.0-20.0 
NMT 0.1% (w/w) 
11.3-13.5% (w/w) 
5.5-8.0 
1 S-2.5% 
NMT 30 ppm 
NMT 10.0% 
NLT 1.8 

16.2 16.3 
0.02 
13.1 
6.9 
1.9 
pass 
N/A 
N/A 

16.2 
0.006 
12.5 

15.6 
0.005 
12.3 
7.4 

15.7 
0.005 
12.3 
7.3 

Absorbance at 23 lnm 
Benzyl Alcohol 

Sodium 
pH 
Nitrogen 
Heavy Metals 
Loss on Drying 
[-oso,-]/[-COO-] 

Assay 
Anti-Xa activity 
Anti-IIa activity 
Residual Solvent: 
Methanol 
DMF 

12.4 

pass 
2.5 

pass 
3.0 

2.3 2.3 

7.3 
2.1 

pass 
3.2 
2.3 

6.6 
2.0 
pass 
N/A 
N/A 

0.03 
13.0 
7.2 
2.0 
pass 
NIA 
N/A 

90-125 IU/mg 103 
25 

102 
26 

97 
23 

109.0 
27 

107.9 
28 

NMT 3000 ppm 0 25 
NMT 880 ppm 0 0 - 

N/A : API for Loveno@ was obtained by lyophilization of the finished product, these items were not performed due to the limits of the sample amount 

103.8 
27 

8 
0 

Appendix 2 



Appendix - 3 

~YNOPSISOFEQ~~VALEN~E MPARISON 
F 

AMP~AS~A~ENO~PA~N AVENTIS OVENOX 

Ver. I.0 5/12, 2004 

1. Equivalence Comparison: General Physical Properties 

2. Equivalence Comparison: General Chemical Properties 

3. Equivalence Comparison: Molecular Weight, Average & Distribution 

4. Equivalence Comparison: Biochemistry, Anti-factor Xa & Anti-factor IIa 

5. Characterization 

5.1 UV Spectrum 

5.2 IR Spectrum 

5.3 Proton NMR Spectrum 
5.4 Cl3 NMR Spectrum 

5.5 IIPLC-SEC Chromatogram 

5 6 HPLC-SAX Chromatogram 
6. Comparison of Disaccharide Units Building Blocks 

7. Mass Spectra of Repeated Sequences 

8.1rr l&o Profile for Anti-factor Xa & Anti-factor IIa 
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Equivalence of’ physico-chemical properties between Amphastar Enoxaparin vs. Lovenox@ 

Specification Colorless to pale yellow 
solution 5.5 7.5 - 14.0 20.0 - 

Amphastar, 112002D Pass 7.0 16.4 

Amphastar, 111802A 

Average 

Pass 

Pass 

6.9 16.3 

7.8 16.2 

LovenoxB, 1446 Pass 

LovenoxB, 148 1 Pass 7.2 16.2 

LovenoxB, 1502 1 Pass 6.9 16.3 

Average Pass 6.9 16.0 

Amphastar 
E0093002 12.3 2.2 pass 0.01 

Amphastar 
E0100202 12.3 1.7 pass 0.01 0 0 

0 

Amphastar 
E0101402 

Average 

LovenoxB 
1446 

12.5 2.1 pass 0.01 25 0 

12.2 2.0 pass 0.01 14.0 0 

12.4 2.0 pass 0.03 0 102 

LovenoxB 
1481 

LovenoxB 15021 

Average 

13.0 2.0 pass 0.03 

13.1 1.9 pass 0.02 8 0 

12.8 2.0 pass 0.03 2.7 34 

Confidential 



Equivalence of physico-chemical properties between Amphastar Enoxaparin vs. Lovenox@ 

Specification 3500 - 5500 12.0 - 20.0% 68.0 - 88.0% < 18.0% 

Amphastar, 112002C 4756 14.7 73.9 11.4 

Amphastar, 112002D 

LovenoxB, 148 1 4463 16.6 72.6 10.8 

/ LovenoxB, 15021 4595 16.0 72.3 11.7 

1 Average 4489 16.4 72.7 10.9 

Equivalence in biochemical and biological assay between Amphastar Enoxaparin vs. Lovenox@ 

Concentration 
100 mg/mL 

Concentration 
150 mg/mL 

Anti-Xa and Anti XalAnti-IIa 

Specification 8500 - 13000 IuhL 
(Target : 10000 IU/mL) 

3.3 - 5.3 

Amphastar, 112002A 10022 3.6 

Amphastar, 112002C 10114 3.6 

Amphastar, 112002D 10035 3.7 

Average 

Lovenox@, 1446 10898 4.0 

Lovenox@, 148 1 10788 3.8 

LovenoxB, 1485 10786 4.1 

Average 10824 4.0 

Specification 

Amphastar, 111802A 

13000 - 19000 KJ/mL, (Target : 15000 WmL) 

14809 

LovenoxB, 1502 1 15612 3.8 

Confidential 2 
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Equivalence Comparison between Amphastar Enoxaparin and Lovenox 8 

5.5 Characterization : HPLC-SEC Chromatogram, 3 lots each, Blue: hmphastar Enoxaparin, Red: Lovenox 8 
E)ADl A, Sig=235,16 R&f~360,100-(EOO51304\Ell hJ2C.D) 
DAD1 A, Sig=235,16 Ref=360,100 (E0051304\LOVl481.D) 

mAU -j 
/ 

175 i 

125 ; 
I 

100 -1 
i 

75 -i 

Amphastar Enoxaparin : Lot# 112002c 
Aventis Lovenox : Lot# 1481 

DAD1 A, Sig=235,16 Rhf=360,100 (E005~3~~\E112002d~D) 
DAD1 A, Sig=235,16 Ref=360,iOO (E0051304\LOV1446.0) 

mAU -; 

150 / 

125 : 

100 $ Amphastar Enoxaparin : Lot## 112002D 
! Aventis Lovenox : Lot# 1446 

75 -.i 
i 

50 :j 

25 ^i 

OJ -.... -. .- - -____ --.---.-_ 
,-- , 

0 :0 _ ____ go _. .jo 40 ._... -.min 50 

DAD1 A, Sig=235,16 Ref=360,lbd~~0051304\~1 ii602A.D) 
DAD1 A, Sig=235,16 F&&360,100 (E0051304\LOV15021 XJ) 

mAlJ 

175 i 

Amphastar Enoxaparin 
Aventis Lovenox 

. Lot+7 111802A 
I Lot## 1502 1 

Confidential Pbge 6 



Equivalence Comparison Between Amphastar Enoxaparin and Aventis Lovenox: 
5.6 HPLC-Strong Anion Exchange (HPLC-SAX) Chromatograms 

Current Chromatogram (s) ,__-- __-- -,--1.1 71 
DAD1 0, Slg=232,16 Ref=360,100 (121503\-.--‘--I-‘- -.- 

mAU : 

800 -: 

I 
I 

i 600; 

800 

i 

Upper: Amphastar Enoxaparin 
Lower: Aventis Lovenox 

Confidential page 7 



,.-. - --.... - _ . . .- 
DAdl D,.Sig=232,16 Ref=360,100 (E030904\E0062503.D) 

~. 
DAD1 D, Sig=232,16 Ref=360,100 (E030904\1_1441.0) 

mAU -i j 

400 _/ j 
-i 

300 -1 
!j 

4 
200 / 

i: 
II 

.( 

i 

if 

loo-, 

0 rry’ _. .L.. __L __.___ ALL.- ^_. k--d&!&-- ___._...._ ~__ --- ---- _P.____ ..r _- .-..- -- ___.__..,..- ? ---- ~-“ ” -,----.. . . __ _ .._ / ,_ __.__ _ _. _. _ _. ---1-.---.--r - ---- I 
_. -. 6 ___ .__ _____ 

I 
-- --_ 2% -...-. .--.- . ..- -. - _-._ 49. .._ -. .6” _ _ _-__ - .__ .----2% .-_ ----- _ _. _. min 

_. _ - -..--- ..-._. . .-. 
DAD1 D, Sig=~32~16‘R~f=360,100 (E030904\E0110603.D) 

_-_ _ ___ _. ..- .-_- . _. 

DAD1 D, Sig=232,16 Ref=360,100 (E030904Ul48t.D) 

mAU ‘1: 

400 j 
I 
,; 1 

300 j 
I 8, / 

j 3: 
200 -I; ,I 

-1 ,! 
-l 

loo $ 1 
1 : 

:i 
__ ‘c 

i 
rJ -;. “_ ..&&J,J&.J=J _ ^..--r- -5’. !i.-..;;.~ -..-;--1 _,_ 

i 
-... _ 

..o .._. _- 2; 

_! _ _- “-y;~-l;..r..-.,-~w _-. ._IL~~. ._. r.~-:r- 

_ -30 ..- ..__. -. - .--- 6b -80 -.mN 
_ _ 

DAD1 D, Si&32,16 Ref&6d>CIO (EO3090&EOk%300~D) 
_ 

DAD1 0, Sig=232,16 Ref=360,100 ~E030904\t15021.D) 

mAU - ; 

Confidential P%F 8 
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In vivo Comparison of Anti-Factor & IIa in Rat Plasma 
Between Amphastaf Emoxaparin and ksvenox8 

4 
Time, hr 

6 

The major statistical results, i.e. the estimation and the 90% confidence intervals for the in 
viva proties of a rat model, between Amphastar Enoxaparin and Lovenox@, are summarized 
in the table below: 

Item Anti-factor Xa Anti-factor IIa 

AUCo.,o Lox AU&r, An- 

Estimation Original, % 97 97 96 98 

Dose-normalized, % 101 102 99 101 

90% Confidence Original, % 89-105 go-104 85-106 92-103 
Interval Dose-normalized, % 93-109 95-109 89-109 95-107 

Amphastar Pharmaceuticals, inc. page IO 


